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Lv 1 ?5. NAT,0NAL PRELIMINARY 
EXAMINATION REPORT 



I. Basis of the report 



International application No. PCT/IL 02/01037 



Description, Pages 

1-25 

Claims, Numbers 

1-44 

Drawings, Sheets 

1/12-12/12 



as originally filed 



filed with telefax on 22.07.2004 



as originally filed 



These events were avaiiabie „, furnished ,o , hls AufherKy ,„ Wlowln3 , angua8e . ^ fe . 

□ .he language o, a tension furnished for .he purposes o. «he international search (under Ruie 23 , «,„ 

□ he anguage o, pubiioafion of the interna*™, application <under Ruie 48.3(b), <bft 

° tel. 2 a K r V S T a, '° n """^ *° r,he - «— «• Penary examina,,en (under 

□ contained in the international application in written form 

□ filed together with the international application in computer readable form 
U furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form 

InThetS -sting does not go beyond the disclosure 

P £fn« recorded * — puter readable form is identical to the written sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 -° ™ncr£^o^^ 

6. Additional observations, if necessary: 
IV. Lack of unity of invention 

1. In response to the invitation to restrict or pay additional fees, the applicant has: 
□ restricted the claims, 
paid additional fees, 
paid additional fees under protest, 
neither restricted nor paid additional fees. 



□ 
□ 



3. This Author,* considers Ihe, the requirement „, unKy of invention in eceordanoe with Rules 13.1. 13.2 end ,3.3 

□ complied with. 

S not complied with for the following reasons: 
see separate sheet 

4 ' SSSSSft SaESSSJKSSS* aPP«ce«on were .he subjec. o, mternetione, preUmir^ry 

□ all parts. 

El the parts relating to claims Nos. 1 -1 3, 40-44 . 

1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-13, 40-44 

1-13, 40-44 
1-13, 40-44 



2. Citations and explanations 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
mdustna. applicability; citations and explanations supporting such statement 



1. 



The following documents (D) are referred to in this report: 

D1: US-B1 -62681 25 

D2: US-A-6008893 

D3: US-A-531 3264 (cited by the applicant) 

D4: WO-A-02063349 

D6: US-A-5917607 



The common concept of Claims 1, 14 and 27 is the following- 
An SPR sensor comprising: 

■ .thin , conducting layer...; an illumination system.., and a photosensitive surface 
(see e.g. wording of Claim 1); " 
as well as a flow celL.(see e.g. wording of Claim 14). 

Such an SPR sensor is however known from e.g. D1 (see e.g. col.2 I 62 to col 3 17- 
col.4, 38-67; Figs.1-3) or from D3 (see citation in the Search Report) ' ' 

Thus, the common concept is not new and not inventive 

The requisite unity of invention (Rule 13.1 PCT) therefore no longer exists inasmuch 
as a techn,ca relationship involving one or more of the same or correspond^ Tpe 
cal technical features in the sense of Rule 13.2 PCT does not exist beLen the 

A Sms iT ^ f ° l,OWing 9rOUPS ° f d6Pendent ^ ■*> « Report): 

B: Claims 14-16, and 
C: Claims 27-39 

!nve h nC e ^ ^ 4044 ™ C ° mm ° n to each « ,he 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY »• 
EXAMINATION REPORT - SEPARATE SHEET rnatl ° na ' a PP |icati °n No. PCT/IL 02/01 037 

a ^rr«rr ssr ,ees and ' °°— * * *- * - - 
a ^:;r :;rrr s eestsse sr ons sho r te 

(see "invitation ,o restrict orto pay addWo") 88 " qU, * d 

Thus, the first invention was be examined only. 

INVENTION A (Claims 1-13 and 40-44): 

4. In D1 (see e.g. col.2, I.62 to col.3, I.7; col.4, 38-67- Flos 1 -3) an qpr C o 

described comprising nearly all features co.espon^g to cZ T " " 

Claim 1 differs therefrom in the following features- 

^ materia"^; 3 POrti ° n " ° f ^ ^ ° f f '° W Channe ' " IS f0rmed from « 
B: "At least one hollow needle..." is arranged; and 

conduX C" 3 " °' "° W ChannS ' " fe " b " a »*» - *° 

sns Tzr 5 i;r honow needies ,s wei, - known in iws «* - •* «. 

Finally, the arrangement of the flow cell according to feature r i« rof1ar , a , . . 
exeraseoHnvUvesSS^ 
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In Claims 2-13 and 40-44 only slight constructional changes in the aoDarat,,* • 
1 are defined which come within the scope of the customary £^^1 
pe^ons stalled in the art, especial.y as the advantages thus achieved canTeadi^ be 
foreseen. Consequently, these dependent claims do not contain any feTures which 

ments of the PCT .n respect of novelty and/or inventive step. Q 



6. If, in spite of the above-mentioned objections, the applicant wishes to proceed further 
m the reg,onal phase, the following additional points should be noted Te the 
corresponding amendments provided: 

6.1 Also documents D1 , D2, D4 and D6 should be mentioned and their contents brieflv 
commented on in the introductory part of the description. V 

6 2 ~ — agreeing with any 

63 ^6.3 tTpCT ent daim Sh0U ' d ^ SUbmftt6d " «"°- pan form Set 

6 4 Iho^TJ 0f K C, !! mS r6ferenCe S ' gnS ShOU,d be inserted in brackets following 
those features wh.ch are so numbered in the figures (Rule 6.2 (b) PCT ) 

6.5 If new features are taken into the claims, Article 1 9 (2) of the PCT should not be 
mfnnged and it would probably accelerate the examining process >H it wereTdicated 
from wh,ch part of the application any such features are taken 
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CLAIMS 



1. An 



10 



a thin conducting layer comprising at least one conductive element formed on a 
surface of a transparent substrate; 

an illumination system controllable to illuminate an interface between the conducting 
layer and the substrate; 

a photosensitive surface that generates signals responsive to light from me light source 
that is reflected from a region of the interface; 

a flow cell formed with at least one flow channel having a lumen defined by a wall at 
least a portion of which is formed from an elastic material and a portion of which is formed 
by a region of the conducting layer; and 

at least one hollow needle having an exit orifice communicating with the needle's 
lumen and wherein fluid flow is enabled between the flow channel and the needle's lumen by 
puncturing the elastic material with the at least one needle so that the exit orifice 
communicates with the flow channel lumen. 

2. An SPR sensor according to claim 1 wherein the flows cell is produced from of an 
elastic material. 

3. An SPR sensor according to claim 1 wherein the flow cell is formed from a relatively 
non-elastic material having an insert formed from an elastic material and wherein material of 
the insert fcnns at least a portion of the wall of the at least one flowchannel. 

25 4. An SPR sensor according to any of claims 1-3 wherein the end of the needle is closed 
and the exit orifice is located along the length of the needle. 



15 



20 



into 



5. An SPR sensor according to any of claims 1-4 wherein when the needle protrudes ... „ 
the channel it at least partially blocks flow of a fluid from a portion of the channel upstream 
30 of the needle to aportion of the needle downstream of the needle. 



6. 



An SPR sensor according to claim 5 wherein when the needle protrudes into the 

channel, the needle blocks substantially all fluid fl«w ft«™. .u- 

' uma tl0w nom the upstream portion to the 

downstream portion of the channel. 
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7. An SPR sensor according to any of claims 1-6 wherein the needle is formed with a 
depression in the needle wall and wherein when «he needle protrudes into the channel the 
depression forms a shunt channel between the upstream portion of the channel and another 

5 channel and at least a portion of a liquid flowing from the upstream portion of the channel 
towards the downstream portion is shunted through the shunt channel to the other channel. 

8. An SPR sensor according to any of claims 1-7 wherein upon extraction of the needle a 
sufficient distance fom the elastic material a hole made in the elastic material as a result of 

10 the puncturing seals. 

9. An SPR sensor according to any of claims 1-8 wherein the at least one needle 
comprises at least two needles for a channel of the at least one channel and to cause a fluid to 
flow in the channel both needles puncture the elastic material and are positioned to protrude 

15 into the channel with their respective orifices communicating with the channel lumen so that 
fluid may be pumped into the channel via one of me needles and aspirated from the channel 
via the other of the needles. 

10. An SPR sensor according to claim S> wherein the channel is a blind channel having 
20 neither an inlet or outlet orifice. 

11. An SPR sensor according to any of claims 1-1 0 and comprising a fluid pump coupled 
to the at least one needle controllable to pump fluid into the needle and thereby, when the 
needle orifice communicates with the flow channel lumen, into the flow channel. 

12. An SPR sensor according to any ofclaimsl-11 and comprising a fluid pump coupled 
to the at least one needle controllable to aspirate fluid from the needle and thereby, when the 



25 



needle orifice communicates with the flow channel, from the flow channel 



30 13 



An SPR sensor according to any of claims 1-12 wherein the fflumination system 
comprises: 

an array of light sources; 

a coUimator that directs light from each light source in a coUimated beam of light that 
enters the substrate and is incident on a region of the interface between the substrate and 

27 
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conducting , ayer Kgl0a ^ foms fc ^ port . o _ of Ieast om flQw ^ 

independent of the other light sources in the array. * 

5 

14. An SPR sensor comprising: 

10 nortien If^ T ^ ^ ^ 16331 ^ a * a wall a 

10 POrtonofwluchwfomedbyaregiontheconduc.nglay^ 

renion IT^TZ SUrfkCe ** £enerateS ^ ^P 0 -- to fiom a 

of each of the at least one flow channel and the substrate; and 
an illumination system comprising: 
15 an array of light sources; 

_-_,_,._«._-._,_ ^ J 
^L^T - *— - *»«*-*.___-n f _ ta _ 

each of ±e at least one flow channel; and 
20. a light source controller controllable to turn off and turn on a _g^ ^ 

-dependent of the other light sources m the array. 

15. An SPR sensor according to claim 13 or claim 14 wW;- «... , ,. 

v, 0 ,- „ . - w wnerem the array is a linear array 

having an array axis. 7 

25 

18. An SPR sensor according to claim l_wht~_{-«. 

s Jaun 14 wherein *e array is a two dimensional array. 
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19. An SPR sensor according to claim 18 wherein tfaa array comprises rows and columns 
of light sources- 1 

20. An SPR sensor according to claim 19 wherein each column is substantially ccplanar 
5 with a normal to the interface. 

21. An SPR sensor according to claim 19 or claim 20 wherein each row is substantially 
perpendicular to the normal. 

10 22. An SPR sensor according to any of claims 19-21 wherein light sources in a same 
column provide light at substantially same wavelengths. 

23. An SPR sensor according to any of claims 18-22 wherein all the light sources in the 
array provide light at substantially same wavelengths 

15 

24. An SPR sensor according to any of claims 19-23 wherein light sources in a same row 
provide light at different wavelengths. 

25. An SPR sensor according to any of claims 14-24 and comprising an optical element 
20 having two parallel surfaces through which light fto m each light sources passes before it is 

mcrdent on the interface and wherein the optical element is rotatable about an axis 
perpendicular to the normal so as to change an angle at which light from a given light source 
is incident on the interface. 

25 26. An SPR sensor according to any of claims 1-25 wherein the at least one conductive 
element comprises a plurality of conductive elements. 

27. An SPR sensor comprising: 

a thin conducting layer comprising a plurality of conducting elements formed on a 
30 surface of a transparent substrate; 

an iUumination system controllable to illuminate an interface between the conducting 
layer and the substrate; 

a photosensitive surface that generates signals responsive to light from me light source 
that is reflected from a region of the interface; and 

29 
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a flow cell foimed with at least one flow channel having a lumen defined by a wall, 
portions of which are foimed by regions of at least two of the conducting elements. 

28. An SPR sensor according to claim 26 or claim 27 wherein each conductive element is 
5 connected to a power source controllable to electrify the conducting element with respect to a 

reference electrode, 

29. An SPR sensor according to claim 28 wherein the plurality of conductive elements 
comprises a plurality of conducting strips. 

10 

30. An SPR sensor according to claim 29 wherein each of the at least one flow channel 
crosses over each conducting strip. 

31. An SPR sensor according, to claim 28 wherein the plurality of conductive elements 
15 comprises a plurality of conducting pixels. 

32. An SPR sensor according to claim 31 wherein each of the at least one flow channel 
passes over at least one conducing pixel and each pixel lies under a flow channel. 

20 33. An SPR sensor according to any of claims 28-32 and comprising an exclusive 
reference electrode for each conducting element relative to which the conducting element is 
electrified. 

34. An SPR sensor according to any of claims 28-32 wherein all the conducting element 
25 are electrified relative to a same reference electrode. 

35. An SPR sensor according to claim 33 or claim 34 wherein the reference electrode is 
located on an external surface of the flow cell. 

30 36. An SPR sensor according to claim 33 or claim 34 wherein the reference electrode is 
located inside the material from -Much the flow cell is formed. 

37. An SPR sensor according to claim 33 or claim 34 wherein die reference electrode is 
located on The surface of the substrate. 

30 

AMENDED SHEET iMHBBBI 




BEST AVAILABLE OOPY 



2E/07 '04 THU 17:14 FAX 972 3 921S3S3 FENSTER & CO ©015 



285/03306 A01 



38. An SPR sensor according to claim 37 wherein the reference electrode is comb shaped 
having parallel conducting teeth connected to a common backbone. 

5 39. An SPR sensor according to claim 38 wherein the conductive elements are located 
between the conducting teeth. 

40. An SPR sensor according to any of claims 1-39 wherein the at least one flow channel 
has a cross section area less than or equal to about a square millimeter. 

10 

41. An SPR sensor according to any of claims 1-39 wherein the al least one flow channel 
has a cross section area less than or equal to about 0.5 square millimeters 

42. An SPR sensor according to any of claims 1-39 wherein the at least one flow channel 
15 has a cross section area less than or equal to about 0.2 square millimeters. 

43. An SPR sensor according to any of claims 1-39 wherein the at least one flow channel 
has a cross section area less than or equal to about 0.1 square millim eters 

20 44. An SPR sensor according to any of claims 1-43 wherein the at least one flow channel 
comprises a plurality of channels. 
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